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(54) Drag-producing aerodynamic device 

(57) It is known to use a rigid cone to provide stability 
to a body being towed by an aircraft. However, such 
cones are useful over a limited range of speeds. The 
invention provides a drag-producing aerodynamic de- 



vice in which the cross-sectional area of the structure 
producing drag is variable. The cross-sectional area of 
the structure producing drag decreases as the towing 
speed, and hence the dynamic air pressure acting on 
the structure producing drag, increases and vice versa. 
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Description 

This invention relates to drag-producing aerody- 
nannic devices. 

Such devices are used to provide stability to a body 
being towed e.g. by an aircraft In flight. It is known to 
use a rigid cone for such a purpose. However, a cone 
of small diameter, which is suitable for stabilising a body 
being towed at high speed, is not ideally suited to low 
speed towing as it does not provide sufficient drag to 
stabilise the towed body against disturbances caused 
by induced oscillations propagated down the towing ca- 
ble. Equally, a cone of large diameter which is suitable 
for the latter situation, can cause too much drag at high 
speed, which can place excessive strain on the towing 
cable. 

The invention provides a drag-producing aerody- 
namic device for providing stability to a towed body, the 
device comprising a plurality of drag-producing blades 
pivotable at one end portion, the other end portions lying 
on a circle, the diameter of which is arranged to reduce, 
as the drag increases, against the force of resilient 
means via the intermediary of a sleeve moveable nor- 
mal to the circle. 

The cross-sectional area defined by the drag-pro- 
ducing blades is variable, which enables the device to 
produce the optimum amount of drag for the circum- 
stances of towing. Furthermore, when in storage, the 
device occupies minimum volume and thus the storage 
container can be made smaller than was necessary for 
rigid cones. 

The resilient means is advantageously provided by 
a helical spring. The sleeve preferably surrounds the 
main tubular body of the device which is attached to the 
towed body. A ring may be provided, mounted on and 
coaxially with the main tubular body of the device. This 
ring permits the means which pivotably fix the blades to 
the sleeve to act as cams for the blades. Means may 
also be provided to restrict the movement of the sleeve 
to linear motion between predetermined limits. 

The blades may be laid forward, flat against the 
sleeve for storage purposes. Some, preferably half of 
the blades may be contoured so thai when an airstream 
moves from the tree end to the fixed end of each blade 
when in the latter position, the specially contoured 
blades will tend to lift. This feature enables the blades 
to pivot into a conical shape for producing drag. 

The invention will now be described by way of ex- 
ample, with reference to the accompanying drawings, 
in which: 

Figure la is a side view of a towed body and drag- 
producing aerodynamic device when in a position 
suitable for storage; 

Figure 1 b is a rear view of the aerodynamic device 
of Figure la; 



Figure 2a is a side view of the towed body and aer- 
odynamic device when being towed; and 

Figure 2b is a rear view of the aerodynamic device 
5 of Figure 2a, 

Referring to Figure la, the drag-producing aerody- 
namic device, indicated generally by the reference nu- 
meral 1 . is attached to the body 2 which is to be towed. 

10 Towing cable 3 connects body 2 to the towing aircraft 
(not shown). The point of attachment of towing cable 3 
to body 2 is not restricted to that shown in the drawings. 

The drag-producing structure of the aerodynamic 
device 1 incorporates two kinds of blade, 4 and'5. 

IS Blades 4 are alternately mounted with blades 5 around 
the circumference of a slidable sleeve 6 such that blades 
4 lie outermost. The blades, 4 and 5, are pivotably at- 
tached at one end portion to the slidable sleeve by hinge 
means 7. Sleeve 6 is mounted coaxially to the main tu- 

20 bular body 8 of the device and can slide axially relative 
to body 8. Sleeve 6 is constrained to move between lim- 
its imposed by lugs 9 attached to the main tubular body 
8 of the device, and which lie in slots 10 in the sleeve 6. 
This arrangement, shown in Figure 2a, also prevents ro- 

25 tation of the sleeve 6 about body 8. The sleeve 6 rests 
against resilient means in the form of a helical spring 1 1 , 
the other end of which rests against collar 12. Ring 13 
is securely mounted onto the tubular body 8. The vol- 
ume occupied by this configuration Is a minimum for this 

30 particular towed body 2 and aerodynamic device 1 , and 
so this configuration is suitable for storage of the body 
and device. 

When in storage, the towed body 2 and device 1 are 
kept inside a storage container (not shown) until the pilot 

35 of the towing aircraft releases them from the container 
by e.g. pressing a button in the cockpit. The towed body 
2 and device 1 emerge from the storage container back- 
wards i.e. ring 1 3 emerges first. The design of blades 5 
is such that, on release of the body and aerodynamic 

40 device, the airstream moving under these blades exerts 
pressure on the underside of each blade sufficient to lift 
each free end portion. Consequently, blades 4 are 
raised by blades 5. The blades 4 and 5 pivot about their 
points of attachment on sleeve 6 until they turn over and 

45 the blades come into contact with ring 1 3, as illustrated 
in Figure 2a. The blades shown by broken lines in Fig- 
ures 2a and 2b represent the position of the blades when 
the dynamic air pressure acting on the aerodynamic de- 
vice 1 is at or below a known minimum, such as happens 

50 when the towing aircraft is travelling at low speed. In this 
configuration, the sleeve 6 is in substantially the same 
position on the main body 8 of the device as it is in Figure 
la. and each lug 9 rests against one end of its slot 10, 
as shown by broken lines. The blades define a substan- 

55 tially conical shape which provides the maximum pos- 
sible cross-sectional area for producing drag. Thus, at 
low air speeds, the drag-producing aerodynamic device 
produces maximum available drag. 
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If the air pressure acting on the blades" increases, 
such as happens when the towing aircraft increases 
speed, the additional pressure produces a turning nr^o- 
ment which acts on the tree end portion of each blade, 
which therefore tries to pivot about its point of contact s 2. 
on ring 1 3. However, the other end portions of the blades 
are connected to the sleeve 6, and so these end portions 
are constrained to move linearly with the sleeve. Thus, 3. 
a pressure Increase causes the sleeve to move against 
the spring 1 1 and, as the blades 4 and 5 maintain contact 
with ring 13. the free end portions of the blades define 
a circle of smaller diameter. The blades occupy an equi- 
librium position, as shown by the solid lines of Figure 
2a. where the turning moment caused by air pressure 
acting on the free end portions of the blades Is equal 
and opposrie to the turning moment acting on the other 
end portions, caused by the restoring force of com- 
pressed spring n acting on sleeve 6. Thus, as shown 
in Figure 2b, an Increase in speed causes a reduction 
in the cross-sectional area producing drag. In fact, in 
this drawing, the blades shown in solid lines define a 
minimum cross-sectional area producing drag and form 
an almost continuous conical surface. The sleeve is re- 
strained from moving further forward by lugs 9 which 
abut the other end of respective slots 10. 

If the towing aircraft then decreases speed, the air 
pressure acting on the blades decreases. The restoring 
force produced by the compressed spring 12 tends to 
move sleeve 6 backwards towards ring 14. As the 
sleeve moves, the blades define a circle of increasing 
diameter thereby increasing the cross-sectional area 8. 
producing drag until equilibrium is achieved once more. 

There are a number of variable parameters associ- 
ated with the drag-producing aerodynamic device. Such 
parameters include the size and shape of the blades, 
the diameter of the ring, the length of the slot on the 
sleeve and the spring constant of the helical spring. 
Each parameter may. be adjusted to suit the perform- 
ance of the particular towing aircraft. 

Suitable material for the manufacture of the blades 
is polycarbonate material. The ring may be manufac- 
tured from poly-tetra-fluoro-ethylene (PTFE). The 
sleeve and tubular body may be made of aluminium and 
the helical spring may be steel. 

Variations may be made without department from 
the scope of the invention. For instance, materials other 
than those mentioned above may be used. The inven- 
tion need not be used by aircraft, as underwater towing 
by submarines may be possible. 

so 
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drag increases, against the force of resilient means 
via the intemiediary of a sleeve moveable normal 
to the circle. 

A device as claimed in claim 1 , in which the resilient 
means comprises a helical spring. 

A device as claimed In claim 1 or 2. in which the 
sleeve surrounds a member extending from the 
towed body. 

A device as claimed in claim 3, In which the member 
has a coaxially mounted protruding ring which .co- 
operates with cams on the blades. 

A device as claimed in any one of claims 1 to 4, also 
having means for defining the extent of movement 
of the sleeve. 

A device as claimed In any one of claims 1 to 5, In 
which the blades can be arranged to lie with their 
free end portions nearer to the towed body than the 
pivotable end portions. 

A device as claimed in claim 6, in which a proportion ■ 
of the blades are contoured such that air moving 
from the free end portion to the pivotable end por- 
tion causes each of said blades to pivot about Its 
point of attachment. 

A towed body including a device as claimed in any 
one of claims 1 to 7. 



Claims 



A drag-producing aerodynamic device fpr providing 
stability to a towed body, the device comprising a 
plurality of drag-producing blades pivotable at one 
end portion, the other end portions lying on a circle, 
the diameter of which is arranged to reduce, as the 
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vice in which the cross-sectional area of the structure 
producing drag is variable. The cross-sectional area of 
the structure producing drag decreases as the towing 
speed, and hence the dynamic air pressure acting on 
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